Regulation of luteinizing hormone receptor messenger ribonucleic acid levels by gonadotropins, growth factors, and gonadotropin-releasing hormone in cultured rat granulosa cells.
The induction of LH receptors in granulosa cells is prerequisite for ovarian follicles to ovulate and form corpora lutea. Earlier studies have demonstrated the modulatory role of gonadotropins, growth factors, and GnRH on ovarian LH receptor content. We have now analyzed the influences of gonadotropins (FSH, LH, and PRL), several growth factors, and GnRH on LH receptor mRNA levels in cultured granulosa cells. Cells were obtained from immature estrogen-treated rats and cultured in medium containing FSH with or without growth factors or GnRH for 48 h. Some cells were also treated with FSH for 48 h, followed by treatment with FSH, LH, or PRL for another 2 days. Cellular total RNA was extracted, and blot hybridization with 32P-labeled LH receptor cRNA or 28S ribosomal RNA cDNA probes was performed. Treatment of granulosa cells with FSH increased the levels of five species of LH receptor mRNAs in a dose- and time-dependent manner. In FSH-primed cells, LH receptor mRNA levels were maintained by FSH, LH, and PRL. In contrast, treatment of cells with basic fibroblast growth factor or epidermal growth factor suppressed FSH induction of LH receptor mRNA in a dose-dependent manner, whereas treatment with insulin-like growth factor-I had no effect. In addition, GnRH suppressed FSH-stimulated LH receptor mRNA levels in a dose-dependent manner; the effects of GnRH could be counteracted by coincubation with a GnRH antagonist, suggesting mediation by specific GnRH-binding sites. These studies demonstrated that the observed stimulatory effects of gonadotropins (FSH, LH, and PRL) and the inhibitory effects of growth factors (epidermal growth factor and basic fibroblast growth factor) and GnRH on LH receptor content are correlated to their regulation of LH receptor mRNA levels. The granulosa cell culture system should provide a useful model for studying LH receptor gene regulation.